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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a conductor capable of manifesting a good electron-oxide ionic conductivity over 
wide oxygen partial pressures ranging from a reducing atmosphere to an oxidizing atmosphere and within a wide 
temperature range and having a high electroconductivity and a small temperature change thereof by providing a rare 
earth gallate-based perovskite type oxide ionic mixed conductor with a composition represented by a specific 
relationship. 

SOLUTION: This oxide ionic conductor is represented by the general formula: A1-xCaxGa1-yBy03 [A is one or more 
kinds of lanthanoid metals having 1.05-1.15 &angst;ionic radius of trivalent ions in the 8 coordination: B is one or more 
kinds of Co, Fe Ni and Cu; (x) is 0.05-0.3; (y) is 0.05-0.3]. Since the oxide ionic conductor is capable of manifesting an 
excellent electron-oxide ionic conductivity and the electronic electrical conduction by positive holes is raised especially 
in an oxidizing atmosphere, the oxide ionic conductor is useful for an air electrode of a solid oxide type fuel cell. The 
material is further useful as a gas separation membrane such as an air separation membrane. 
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[fi^^l] : Ai-x Cax Gai-y B y O3 X^ 

-1.15A(D lit L< ti:2«£JLbG>7:<'*>'>f KMt 
BfiCo, Fe. Ni. CuO 1 «fc L < 2 «£A±-C'fc 

9> x {£0.05—0.3 , y (10.05— 0.3 "Cfe5 0 
[If ^1 2] A^Nd, B^c 0 -Cfc«9, x ^0.05-0.2 - 
, y ^0.08-0.2 XhZ>, B#«lBt©Kft*>ft 

[W*K 3 ] 1 * fete 2 RfltoHHbfe 

Lni-x 1 Ax- Gai-y -z Bl y - B2z Os 

Ln = La, Ce. Pr\ Nd, SmGO ll fe L < tt 2 «J£*_b I A = 
Sr. Ca, Ba<Dl«fcL<fii2«£*±;Bl=Mg, Al. In<£> 
ll 1 i)t<fi2Wl ; B2 = Ccx Fe, Ni, Cu^lltl 20 
< te2H^_L ; x' =0.05—0.3 ;y' = 0.025— 0.29 ; z' 
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[0001] 
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y>r^>a^e*ff*fctt^o hva-&e*»-c*>So 
[0004] r*uc#Lt\ mem*'**' (O 2 -) IZ± 
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10 15 ~io- 10 %iEn&&±<Dmmft&<o&m%Tx~fc 
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^^^^#fflM^r^jr^V>^^ff^<tt^600 °C£X 
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H±3 £ LTg/Tt6o 
[0 0 1 5 ] — «5£(a) (^^t, Att3ffi^ty«)8 

#K ^Wl^K^frfi, yl/$ J 4 K • Y (AGa 

(A + Ca + Ca+B) ^P^^-f h^«^BftfbfeT'*> 
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fiiJH^-efcSSrtt, Aiwuoi^wty^^: 

[0018] ^0J(O-<ci^x^^ Mg^i^KiB 
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[0 0 2 1 ] miuSLT, Ndo.9 Cao.i Gao.9 Bo.i Os 
(AtfSNd, M^Ca) <Dm&lZ&, BW^mgX&>Z>m& 

*fU *»WJc«5B«-7-*sc 0 T?fcS»*s|.<D»'& (O) 
tcfi, JilEcoLa^tWJ: 9 ##ldiS&^S«e**£^ • 
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[0 0 2 4] Z<Dj&&mfr$>Z>ti#>lC^ Ndo.9 Cao.i Ga 
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[0 0 2 5] 0 2fd^-t-«t -Y^-^lfc^ttV^-fttt 30 

[0 0 2 6] Bjf^T-^CoT*fc^^^{C^6W4 
"Ctt, ^^ytnflifoiO.S ifrf£ (^0.25-0.6 (Dffi 

[0027] ±m<D*mw\cmz 4^mm&M{i:mtfn 

(Ndo.9 Cao.i Gao.9 Coo.i Os) (7)950^ -C<7)«;SU£a»st& <D 
U K*»ffi^l«JE (logPo2 = 0) 0*fktt#Hft^ 

m<Dmt&i/4ot w < ^>-f ^-efe.So wtoiui, r^gs so 
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[0 0 2 8] ft*?, »^»£Ecoffi:T^J:5«Ste*^ 
[0029] ±ieo£ 5k:, *^io^D^^>f 

[0030] F (ufettS K-yj^^, ip*>, At 

-Y hfc^ottSCaM^c^^it (x) / ^fiBIM He 
*5tt6BJ^T- <om^-it (y) ^JilEwjg 

[0 0 3 1 ] EI 4 (a) te, Ndi-x Cax Gao.9 Coo.i 0 3 fC 

^tt^cacoj^^-it ( x ) £ ^tzm^mn.fem^ 
& 0.7-0.95) (DmmzKtizt, fcmm&i&T-tzz 

b&t>frZ> 0 £fc, H 4 (b) D , ^^>-$fe^(D 
fiHCa^T-tk^O.05— 0.3 CO^IST- 0.3—0.5 coft^r 

[0 0 3 2] 15(a) Wc, Ndo.9 Cao.i Gai- y Coy Os 
*5Jt6Co (BJ^T-) OH^Jt (y)*:Kft**fc»*<Z> 
m^fK^c7)^^^-r o ^/t, 0 5(b) fi^yS: 

dS0.05K±-Cfi**tty(Z>||[t*JC*i*:"r-5o L^>L, 

CoCOJ^^-it^0.3 ^Mx.5^600 °C^TcorUS 

[0 0 3 3] ±|E— /tt^isi^-cWciBv^Uffc;*^^-^ 

6 : A=Nd, Pr, Sm, ^fcfirft^OZg-g^ #i^Nd, 
B=Co, x=0.05— 0.2 , y=0.08— 0.2 o 

[0034] *mw<DMim>( jr^m&fcmm*. ^ 

ftffiLxmitmzftzffimmw m> 

^_b, l < (ii2oo o cj^±r^ o ; ttAHpnf±fti«m 

^«i(fij*fi, ^Jxf^. 50O-i20O c cr- 1 — lOBWBjfiflMn 
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So -**EE«lriOB, u*, MLS 

[0035] *«won{t*-f ^-^a-frewfftt, mft 
<o«s»m«<offi(75K*, gp^, mwsr^^ffi (tv- 10 
yhy rs£ffc^3-r (ysz) 

T'#6o ^»ffiteNi&JR<E>l5jWc, Ni-YSZ, Ni-Ce0 2 m 
[0 0 3 6] *»W<oiMfc*>r^-va-freWft:S:fflft« 

[0 0 3 7] ^^L^S«IM(t T«B— «*(b) "C 

[0 0 3 8] 

Lm- X - Ax' Gai-y -2 Bl y - B2z' O3 • • ■ (b) 

Ln = La, Ce, Pr\ Nd, SnW lSfct< tt2l« 
_h ; A=Sr\ Ca, BaCO 1 L < ft 2 «£L± ; Bl =Mg, 
Al, In<D 1 @k IX 2m%A± ; B2 = Co, Fe, Ni, Cu<7) 
l«<)L<li2SW±;x , =0.05-0.3 ;y'= 0.025- 
0.29 ; z' =0.01-0. 15 ; y'+z'^O.S 0 
[0 0 3 9] 

(a) T-^SixS 4 5u^*-&K^«?i: l^filic, 30 

bim bicBitM<n2wmv> y—yytm*^ 

[0 04 0] B25cSftf>«SK<fc 0e»ttOiS»tt^« 
{b-r^)^T\ S0FC<^ft»aSt-JSCTB27C3!l$r^"rtb 

^tt««e«Sr^i-. B2j^^Co;£fcFe, #*dCoT'&5 40 

5 5c**-fr»{t;» tm/mr^ttffl-t- <5 w Lv \ 

ftWiUm&800°cm&X*&titf, ±1B«*MCB2JH 
[0 0 4 1] S0FCtt«/W*<Olggia«C <t 5«JEP*TtfS* 

if KtB^^fcix^ ^<Dtitb, mmm<o 

YSZ 1330— 50^ m§fi<7)S/«TH£ffl£ftT^5 0 Lt>> 

ft , Hffl 5 ft jctt 1 000 C C izj)m-t 6 
^K* s *5 0 Rff30/im«O«RYSZ "C?ff»?a«1000 , C so 



0.35 W/cm 2 aj£<t#^£ 

-fSfcft^ fSjumftv^LlOju mgg?£i>5SE£ 
OTSZ »K«rttfflLfclt*«3&s«*4ix-Cv^ds, :w 

[0 0 4 2] — «5S;(b) r^$*L5±fB<^5 7C^ffi-&» 

^Bm^Tjk-rtmb. mm (=500 um)t 

v * 0 mmmxmm: ^m^wm^mmw^m 1 sofc&« 

^K^)t«Cj;oTt>»45aS, 30/i m/?c7)YSZ *K«rffl 
^fcSOFCirJfc^T. f^»«a*1000 , C-C 1 {>rn«r*«?, 

*-fr»ft*^feft5«jHt*»*j»200ii m(Dl!tt?fflV> 

fttf, 600 °c^^L700 "Cirv^iStutc^v^r, 30^ m 

» <£>Ysz«tfs 1 ooo°c r-*fs-r 5 ^ ir 1^ « m Jims * n 

[0 0 4 3] — jRS:(b) XTrsZfrZmtm^ 

V^fcft, SOFC^^tbMft^r&tf 5: t^-C*So 

B£rfeBf (cff 5 1000°Chu^co^v 

»*LV^ 0 L^^L, ^J^Lf^ 600-700 tSSofiV^* 

i**cfT5 - ir^r^Sfcft, S0FC<o««S(i*f«:tL«4r 
(STL^V\ KDJ: 5*cff«iiaftd$fi< SOFC^) 

SS^1000°CHfj^co^(ONi-Cr^^ir^ ^ 

*?-erT#«*S0FCSr«»-f 6 ^ ir d« «r«B i: *6. 
[0 0 4 4] ^btc, «<Mt«r±K<0— jR«;(b) -C^£ 

lc#6o :tit:^lt, a*»S0FC"CttWWKiS«« 

X\ ^M^fiLa(Sr)Co03] 0 C CO^idfi, JR^ U-</U 

[0045] #aniga:»w«f-*n*T, lif^^li 



tic J: g^lXffi**- 6 0 
[0 0 4 6] ±E<o»ffi«tFL JS WRW;*tt, m#Pff 

tt 2 + Pel H R ft T , ib £««l-»liW s 

[0 0 4 7] J^LHSiroWll (1) Nit, (2) 
: Cei-n Cc0 2 (iW, CiiSm, Gd, Y^tfCa 
<ai«>feU<f*2«J!^±£**U m=0.05~0.4)T^ 

(1) : (2) (Df$mtt-C95 : 5—20 : 80<O(Sfflrtd s »* L 
V\ £ 9»^L<ttmil[d5 0.1-0.3 -Cfo«9, (1): 

(2) ff>flfi»JfcaS90 : 10—40 : 60T*fe5 o 

[0 0 4 8] S0FCO*3ttt*W-WJR*a-f , niass-ct 

mmmm ^ tmnmtx^/utz 3 m commit 
5) &m*-t*mm\ztj:z 0 mmnm^^mm^x 

Ki#7Lirt?*>*o RiS^^^tcfi, RfS^rtWt^ 

m&\az, mnx* t ^&%\* ^msxzzm&zm: 

iga> b ft 5 ¥Ilt;i/ 1 ^2t-a^*feT#»^ £ n 
-6 0 

[0 0 4 9] SOFC<7)«ffiSlCt?ff5St/«CSS/S^lo 
l/20 2 + 2e- -*0 2 " 

[0050] ^^(D»S^icjov>r^, B6i^t 

ASK * fc Sr«tT-« T*tt* S * fc -fe 
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[0051] 9 ft*sfitt, m^K^^^®i-^-f 

^^>-«^«^C#fftt^Sr«WJt, WcSfefc**) 

10 [0 0 5 2] «*WS«SO*rS-tt, La(Sr)Co03. La(S 

r)Mno 3 t\,^tzm*&mnfcm^mw)te ^^>mm 
^siio^^wbfi, 0 7(a) i^ti 9 m#P 

20 t^M^iT-^^®^^ (RJ1) (-^ofc-^5n^ 

#<ft9, sorc^ttj^^iST^jerSo mityo^ 
^>^^^fcmzmmnm^^tm^x^^^m 

*V^tt, t^^lMTO^tl^/'^i^ 3^@ 

[0053] m^^j-L, **w<offi*«wt*»«:>r^- 

©■fc^^vflsWU 0 7(b) Si'&e* 

^it^m^mm^m±^. &fzm<n&mi>m*tx-z z> 
[0054] ±fe^j: 9 fc x Nit-tr y T^W 

so *4 (Cei- C.O z )^f)ilSt5:i^U\ 
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m\tm-< *>-(D%:m^fcftt>ti. ^j«h 2 o £.j&kj&<d 
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[0 0 5 7] ^CO^f^^HM«, 8ill7)^T^<, 

Tk^NOx C0^{-t>^T'^5 o 7k<Dm^, ft 

mm<Dmmxmm^ *^b*m^ftM-tz> t , ^cdwhj 

^^^m^rMit-r^r bfrX^&o NOx (O^^ # 30 
SllTNOx ^ftl^b^n, ^^^r^tc^^n^o 
[0 0 5 8 ] 

[HJ&F'J] (H*£#'J l)Nd2 0 3 , CaC03 , Ga2 03-, *5j:t* 
CoO <7^$^ (^-fnt>Mit^99%J^±) 3r, Ndo.g Ca 
0.1 Gao.g C00.1 03££T5f'Jl^T*SB^U -Hfr^M^ L 

15 mm CO^V^^^tCjE^^L, ^{££1400^6 

tifmmtit^xmmts&tzo nhtitzm^co^mm^ 

[0 0 5 9] #^/cNdo.9 Cao.i Gao.9 Coo.i Os^i^CO 

mm t tested-* v^m^^Mk, 
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mmftj£tnmcMM^Mtemmftx\ m^m^^tz 
&&ffi-^mxm:m&zw\7£i-z^ bicx v ^tz 0 
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mMMKom^yti v h b-micms^^-t* m 
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nm2i^£tixi^ 0 
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